-~-j..06/109/2p04„TOP..^ _ .©003/012.. ... 



In The Claims 

Please delete claims 15> 18 and 19. Please amend claims 1-5; 7-11; 13-14; 16; 17; and 20, and 

add claims 21 - 23 as follows: 

1 . (Currently amended) An apparatus for passing electrical communication signals over 
valve control wires in an electronic irrigation system between a master data 
acquisition circuit and at least one slav e activ e sensor circuits comprising: 

(a) an electronic irrigation controller means for controlling the application of 
irrigation fluid over a given area; and 

(b) at least one control valve driven by electrical current from said irrigation 
controller moans to control the flow of irrigation fluid to at least one dispersion 
nozzle; end 

(c) an electrical connection between said irrigation control means and said control 
valve for use in applying power to said control valves; s aid connection usually 
consi s ting of solid copp e r - wiro; and 

(d) a first instance of communications filter circuity coupled to said electrical 
connection and located in the vicinity of said irrigation control-meane; and 

(e) a second in a tano e of communications filter circuitry coupled to said electrical 
connection and located in the vicinity of where said irrigation fluid is dispersed. 



2. (Currently amended) The apparatus of claim 1 wherein the first and second instanoeo 
of said communication filters circuitry p rovides isolation from electrical voltages and 
currents used to power said control valve, comprising at least on o firot and sooond 
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capacitors configured to form a high pass filter which disallows the passage of valve 
power signals, yet allows higher frequency communication signals to pass through. 

3. (Currently amended) The apparatus of claim 2 wherein the first and second in s tanc e s 
of - oaid communication filter circuits oirouitry contain slew rate limiting circuitry, 
comprising a resistor and capacitor configured as a low pass filter, to prevent 
misfiring of solid state triac devices which may be used in said irrigation control 
means. 

4. (Currently amended) The apparatus of claim 2 wherein the first and second instanooo 
of said communication filter circuits oirouitry contain at least one diode for 
overvoltage and undervoltage protection of said data acquisition circuit and said 
aetive-sensor circuits. 

5. (Currently amended) The apparatus of claim 2 wherein the_first and second instances 
of said communication filter circuits oirouitry contain at least four terminals, two 
being connected to valve control wires, and two connected to sensor or data 
acquisition circuitry. 

6. (Original) The apparatus of claim 1 wherein said electrical communication signals 
use a slow speed single bit encoding scheme to reduce the level of radio frequency 
emissions which may be generated during operation. 
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7. (Currently amended) An apparatus for passing electrical communication signals over 
valve control wires in an electronic irrigation system between a data acquisition 
circuit and at least one passive sensor circuits comprising: 

(a) an electronic irrigation controller meane-for controlling the application of 
irrigation fluid over a given area; mi 

(b) at least one control valve driven by electrical current from said irrigation 
controller moons t o control the flow of irrigation fluid to at least one dispersion 
nozzle; and 

(c) electrical connection between said irrigation controller mean^and said control 
valve for use in applying power to said control valves; g aid - eonncotion usually 
consi s ting of solid coppor wiro; end 

(d) a first communications filter circuity coupled to said electrical connection and 
located in the vicinity of said irrigation controller means; and 

(e) a second communication pa ss iv e s e nsor filter circuitry coupled to said electrical 
connection and to a passive sensor and located near in - th e- vioinity of where said 
irrigation fluid is dispersed. 

8. (Currently amended) The apparatus of claim 7 wherein said first and second 
communications filter circuitry provides isolation from electrical voltages and 
currents used to power said control valve, comprising at least one first and - s e oond 
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capacitors configured to form a high pass filter which disallows the passage of valve 
power signals, yet allows higher frequency communication signals to pass through. 

9. (Currently amended) The apparatus of claim 8 wherein said ^^communications 
filter circuitry contains slew rate limiting circuitry, comprising a resistor and capacitor 
configured as a low pass filter, to prevent misfiring of solid state triac devices which 
may be used in said irrigation control means. 

10. (Currently amended) The apparatus, of claim 9 wherein said first communications 
filter circuitry contains at least one diode for overvoltage and undervoltage protection 
of said data acquisition circuit. 

1 1 . (Currently amended) The apparatus of claim 8 wherein said second communications 
paGsivo s ensor filter circuitry provides isolation from electrical voltages and currents 
used to power said control valve, comprising first and second capacitors and a resistor 
configured to form a high pass filter which disallows the passage of valve power 
signals, yet allows higher frequency communication signals to pass through. 

12. (Original) The apparatus for claim 7 wherein said electrical communication signals 
are not transmitted continuously, but are intermittent with a period of time between 
each transmission sufficient to reduce to an acceptable level the radio frequency 
emissions which may be generated during operation. 
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44t (Currently amended) A method for Bft e o e ming - F Ofi ietan eo- o^i - passiv e- resiGtive s e nsor 
conn e ct e d in parall e l to valv e control wir e s in on e l e otronio irrigation s yst e m, the 
m e thod comprising: 

(a) providing a stimulus signalwhioh - i s- pass e d through a se ri e s r e sistor - for th e 
purpos e of creating a voltage dividor with oaid r e sistiv e sonsor; and 

(b) passing said signal through an isolation filter to said valvo control wires, said 
isolation filtor having first and sooond sorios capacitors configured to form a hig h 
pass filter for isolation from power voltagos which may exist on valvo oontrol 
wir e s; and 

(o) said stimulus signal is digital puls e of th e prop e r magnitud e and - duration suoh - that 
when it is pass e d to s aid valve oontrol wires, th e control valv e whieh is conn e ct e d 
in para l lel briofly appears as a high impedance, suoh that for a small instant of 
time a voltage dividor is cr e at e d b e tw ee n tho sorios resistor and rosistivo sonsor; 
and 

(d) a high sp e ed analog to digital converter is used to obtain a digital valu e of th e 
voltag e level that briofly exists in said voltago dividor, Author that said digital 
value is proportional to rosistanoo lovol of said sonsor, whoroby tho rosistanoo 
lovol of tho sonsor oan bo mathematically derived , 
passing electrical communication signals over valve control wires in an electronic 
irrigation system between a master data acquisition circuit and at least one sensor circuits 
comprising: 
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providing an electronic irrigation controller means for controlling the application 
of irrigation fluid over a given area: and 

providing at least one control valve driven bv electrical current from said 
irrigation controller means to control the flow of irrigation fluid to at least one 
dispersion nozzle; and 

providing an electrical connection between said irrigation control means and said 
control valve for use in applying power to said control valves: said connection usually 
consisting of solid copper wire: and 

providing a first instance of communications filter circuitry coupled to said 
electrical connectio n and located in the vicinity of said irrigation control means: and 
providing a second instance of communications filter circuitry coupled to said 
electrical connection and located in the vicinity of where said irrigation fluid is 
dispersed . 

14. (currently amended) The method of claim -tJ23, wherein said series resistor is 
connected with a capacitor in parallel to form a low pass filter, whereby the slew rate 
of said digital pulse is limited to less than 1 volt per microsecond to protect against 
premature firing of solid state triac devices generally used in irrigation control 
systems. 

15. (Deleted) 
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16. (currently amended) The method of claim 4423, wherein the magnitude and duration 
of said digital pulse is around 15 volts and 30 microseconds, respectively. 

17. (currently amended) The method of claim 4423, wherein said passive resistive sensor 
is connected to said valve control wires through an isolation filter having first and 
second series capacitors configured to form a high pass filter for isolation from power 
voltages which may exist on valve control wires. 

18. (Deleted) 

19. (Deleted) 

20. (currently amended) The method of claim 4423, wherein said stimulus signal is 
applied only intermittently, with a period of time between each stimulus signal, 
sufficient to reduce to an acceptable level the radio frequency emissions which may 
be generated during operation. 

2 1 . (new) The apparatus of claim 1 , further comprising an active sensor coupled to 
the electrical connection and located in a vicinity of where the irrigation fluid is dispersed. 

22. (new) The apparatus of claim 1, further comprising a passive sensor coupled to 
the electrical connection and located near where the irrigation fluid is dispersed. 
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23. (new) The method of claim 13, further comprising: 

(a) providing a stimulus signal which is passed through a series resistor for the 
purpose of creating a voltage divider with said resistive sensor; and 

(b) passing said signal through an isolation filter to said valve control wires, said 
isolation filter having first and second series capacitors configured to form a high 
pass filter for isolation from power voltages which may exist on valve control 
wires; and 

(c) said stimulus signal is digital pulse of the proper magnitude and duration such that 
when it is passed to said valve control wires, the control valve which is connected 
in parallel briefly appears as a high impedance, such that for a small instant of 
time a voltage divider is created between the series resistor and resistive sensor; 
and 

(d) a high speed analog to digital converter is used to obtain a digital value of the 
voltage level that briefly exists in said voltage divider, further that said digital 
value is proportional to resistance level of said sensor, whereby the resistance 
level of the sensor can be mathematically derived. 
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